The lack of control series has limited the value of many investigations of the aetiology of cerebral palsy (Little, 1862; Patten, 1931; Stewart, 1942; Yannet, 1944) . In the present study patients suffering from diplegia are compared in respect of social factors, maternal reproductive history and perinatal history with groups of prematurely and maturely born children derived from approximately the same population.
Case Material and Methods of Study
The diplegic patients are derived from two series previously described (Ingram and Russell, 1961) . The first of these series was obtained as a result of a regional survey of patients suffering from cerebral palsy in the childhood population of Edinburgh, born between 1938 and 1952 (Ingram, 1961) . It comprised 79 patients. The second comprised 200 patients suffering from diplegia who were referred to the Scottish Council for the Care of Spastics between 1945 and 1959. They came from all over Scotland, though the majority lived in the south-east part of the country. In most cases both parents were Scottish. Their ages at the time of referral varied from 13 months to 30 years. Since they were referred to a special clinic, some degree of selection must be assumed, but in most of the respects in which they were studied the patients were very similar to the Edinburgh group. The two series were combined, making a total of 279 patients; but 35 patients who were the result of multiple birth, 14 patients who were illegitimate and one about whom there was insufficient information were all excluded from the series. Table 1 gives the birth weight distribution of the remaining 229 legitimate singletons.
It will be observed that the distribution by birth weight is biphasic, as in a number of recently published series of diplegic children (Childs and Evans, 1954; Russell, 1960) . Compared to all live births there is an excess of babies weighing 8 lb.
(3 -6 kg.) or more and an excess of babies weighing 41 lb. (2 0 kg.) or less (Churchill, 1958) . There was a relatively small proportion (19 patients or 8-3% of cases) weighing between 44 (2-0 kg.) and 54 lb.
(2-4 kg.). This group probably contains a number of babies, premature by weight, who are more properly considered as small full-term infants, for more than half of them had reported gestation times of more than 37 weeks (Polani, 1958 (Polani, , 1959 . Since the total number of patients weighing between 44 and 54 lb.
(2 0 and 2 4 kg.) was small and we wished to make a comparison of the major groups of maturely and prematurelyborn diplegic patients, the 19 diplegic infants weighing between 44 and 54-lb. (2-0 and 2-4 kg.)
were excluded from the series. We were left with two groups, 131 maturely born patients weighing more than 51 lb. (2-4 kg.) and 79 relatively small prematurely born patients weighing 44 lb. (2-0 kg.) or less.
The information obtained about these groups was compared with:
(1) Data derived from the Annual Report of the Registrar-General for Scotland (1959) relating to the general population.
(2) The reproductive histories of a sample of 547 Edinburgh mothers comprising all those giving birth to legitimate surviving singletons in the first week of each quarter of 1959. These data supply information about abortion rates which are not recorded in the Registrar-General's reports. (3) Data obtained about two groups of children born in Edinburgh hospitals during the years 1953 to 1955 and included in a longitudinal study of growth and development now in its eighth year (Drillien, 1958) .
The premature control group included 91 children whose birth weight was 41 lb. (2O0 kg.) or less. The reasons for believing that this group does not differ with respect to social class and birth rank from babies of this weight in the general population are given elsewhere (Drillien, 1958) . The mature control group included 111 children whose birth weight was over 54 lb. (2-4 kg.). This group is similar in social class composition to total Edinburgh births, but being a hospital born sample it is somewhat deficient in second and third births and shows slight excess of first births. However, the proportion of first births in the mature control (52-9%) was found to be almost identical to that in the mature diplegic group (52 2%). Findings Social Class Distribution. Table 2 gives the percentage distribution by social class for mature and premature diplegic patients, premature controls and that for all legitimate live births in Scotland (1959) . There is a statistically significant excess of mature patients with fathers in social classes I and II compared with those in the general population (X2 = 5-260) at the expense of social class III. In the premature diplegic group there is an excess of patients with fathers in social class V, also at the expense of social class III. This is not due solely to the well-recognized increase in prematurity in the lower social classes, for mothers in social classes IV and V more often produced children weighing between 44 and 54 lb. (2-0 and 2-4 kg.) at birth than infants of less than 41 lb. (2-0 kg.) in weight.
In the longitudinal study from which the control premature children were taken a distinct difference was noted in the social class distribution of the fathers of those premature babies who weighed more than 44 lb. (2-0 kg.) but less than 54 lb. (2-4 kg.) and those who weighed 44 lb. (2-0 kg.) or less. Fathers with premature babies weighing 44 lb. (2-0 kg.) or less were twice as often in social class I and half as often in social class V as were fathers of premature babies weighing more than 44 lb. (2-0 kg.).
When the social class distribution of fathers of premature diplegic patients was compared with fathers of premature controls, a statistically significant excess in social classes IV and V was found in the diplegic group (X2 = 7-898).
The Mother Age at Marriage. Fig. 1 Premarital Conception. Children mature by weight at birth, i.e. over 5j lb. (2-4 kg.), were considered to be premaritally conceived when born within eight months of marriage. In the premature groups allowance has been made for the estimated degree of prematurity. Table 3 gives rates of premarital conception for first-born children by present husband, for premature and mature diplegic and control children, and the comparable figure derived from the Registrar-General's data. No less than 33% of premature diplegic patients were conceived before marriage compared with 12% of mature diplegic patients and 17-6% of births in the general population. In the control premature group, nine first-born children have cerebral palsy or other severe handicap. In Table 4 these nine children have been added to the first-born premature diplegic patients and constitute a handicapped group. The incidence of premarital conception in this group is 36-1% compared with 6 9% in the nonhandicapped group. In spite of the small numbers, this difference is statistically significant (X2 = 7-722).
The increased incidence of premarital conception in the handicapped group is not due to an excess of mothers of lower social class. In each social class the incidence of premarital conception is higher in the handicapped group than in the non-handicapped. The numbers are too small to allow of subdivision into separate social classes, but taking the incidence of premarital conception in handicapped and nonhandicapped children a statistically significant difference is found when comparing social classes I, II and III together (X2 = 6 695) and also when comparing social classes III, IV and V together (X2 = 5 857).
Age of Mother at Birth of Aijected Child. Table 5 gives the average age of mothers at the births of mature and premature diplegic patients and premature controls according to birth rank (including previous stillbirths and neonatal deaths, but excluding previous abortions) and order of conception (including previous abortions). Average maternal age by birth rank for legitimate births in the general population are given for comparison in the upper section of the Table, and average maternal age by conception order for total Edinburgh births in the lower section of the Table. The average age, by parity, of mothers at the births of mature diplegic children is higher than that for mothers in the general population, by three and a half years for first births and by five years for second and third births. At marriage these mothers were about two years older on average. Mothers of premature diplegic children also appear to be rather older by parity as compared with the Registrar-General's figures. However, comparison with total Edinburgh births indicates that if abortions are taken into account, the average age by conception rate is about the same as that for Edinburgh mothers. The high rate of loss in previous conceptions by abortion, in mothers of premature diplegic children, will be referred to in a later section.
Spacing of Other Conceptions. Table 6 gives the mean interval in years between the birth of premature and mature diplegic children and preceding births compared with comparable data for all Edinburgh births. In the mature diplegic groups spacing is markedly longer to the birth immediately preceding the affected child and to a lesser degree to the birth before that suggesting that mothers are relatively less fertile at this time than at others. There is no difference in spacing between second and third preceding or earlier births. The number of births subsequent to affected children is not large enough for analysis.
No difference is found in spacing to preceding births in the premature diplegic groups as compared with total Edinburgh births.
Fertility. The fertility of mothers in the diplegic and control groups was studied in a number of ways. First, the average number of children born to mothers by their present husbands during the interval from marriage to the birth of the last child was studied. Table 7 shows that mothers of mature diplegic children have the smallest families. The size of families including a premature diplegic or control child is about the same as that for families in the general population, by duration of marriage. Second, the interval elapsing between marriage and the birth of the first child (whether this was an affected child or not) was examined. Of mothers of mature diplegic patients, 24% had been married for three years or longer before the birth of their first child, compared with 12% of parous married women in the general population and 12% of mothers of premature diplegic children.
Third, the premature and mature diplegic and control groups were compared by certain criteria of subfertility. Although these criteria were somewhat arbitrarily derived they were applied similarly to all mothers. Mothers were considered to be subfertile if they came into the following categories:
(1) Women married for five years or longer with one child, excluding those who were 38 years or older at the birth of the only child.
(2) Women mnarried for three years or longer before the first birth, or five years or longer before the first live birth.
(3) A spacing of five years or longer between the affected or control child and the next preceding or succeeding birth. In these categories mothers have not been considered subfertile if contraception has been used to delay or prevent pregnancy, or if the parents have been separated for any reason (such as death, divorce, war service, etc.).
(4) All women having three or more conceptions, one-half or more of which have been lost by abortion, stillbirth or neonatal death. Table 8 gives the numbers of mothers considered subfertile, who gave birth to premature and mature diplegic children and controls. The control children are further subdivided into those who had a severe handicap and those who were normal. It should be remembered that all control children were born in hospital, and some of their mothers may have been admitted to hospital for reason of infertility. The rate in control groups is likely to be higher than that which would be found in the general population. A highly significant excess of subfertility is found in the mature diplegic groups as compared with the normal mature control group (X2 = 17-537).
The high rate of 75% subfertility in abnormal mature controls is based on only four cases and may be due to chance. Comparing mothers of mature and premature diplegic patients, the excess of subfertility in the former is also significant (X2 = 6-966). In spite of small numbers, a significant excess of subfertility is found in mothers of abnormal premature controls as compared with normal premature controls (X2 = 5-344).
Abnormalities in Other Conceptions. The conceptions other than those resulting in the birth of the diplegic or control children were studied. A conception was considered to be abnormal in outcome if it resulted in abortion, stillbirth, infant death (under the age of 1 year) or the birth of a child who survived infancy but showed gross congenital defect.
Figures for the different groups are shown in Table 9 . A highly significant excess of abnormal other conceptions was found for mothers in both premature diplegic and premature control groups as compared with mothers in Edinburgh in 1959. In Edinburgh in 1959 the total of abnormalities in other conceptions was 15-70/% compared with 39 4 and 33-3% for premature diplegic and control groups. Comparing the premature diplegic group with the premature control group, the excess of abnormal conceptions subsequent to the birth of the diplegic children was on the verge of significance at the 0-5 level (X2 = 3-656).
Frequent losses, defined as the loss of one-half or more of all conceptions by abortion, stillbirth or neonatal death, in women who had three or more conceptions, were found in 4-2% of mothers in the 1959 Edinburgh sample. A significant excess was found in mothers of premature diplegic patients (x2 11 -721) and premature controls (x2 = 4 -709).
Pregnancy, Labour and Delivery. Comparisons were made of the prevalence of complications of pregnancy, labour and delivery in mothers of diplegic patients and controls.
The following were considered to be complications of pregnancy: Toxaemia excluding cases classified as mild, essential hypertension, threatened abortion, ante-partum haemorrhage, severe hyperemesis necessitating hospital admission, chronic cardiac and pulmonary disease, severe iron deficiency anaemia, megaloblastic anaemia, rubella and operations under general anaesthetic during pregnancy.
The following were included as abnormalities of labour and delivery: Prolonged labour, precipitate delivery, malpresentation, internal version, prolapse of cord, cord wound tightly round the infant's neck, delivery by high or mid forceps or caesarean section. Table 10 gives percentages of diplegic and control cases with these complications of pregnancy, labour and delivery.
It was found that there was an excess of complications of pregnancy in the mature diplegic group as compared to the mature control group. This was on the verge of statistical significance (X2 = 3-761) in spite of the fact that the control group comprised a hospital series and might be expected to show a relatively high prevalence of abnormal pregnancies compared to that found in all births in the general population.
There was a significant excess of abnormalities of labour and delivery in mature diplegic patients compared to the mature controls (X2 = 13-030). This excess was not apparently due to the higher age of the mothers in the diplegic group, for the prevalence of abnormalities did not increase with age in the mothers of diplegic patients, though it did in mature controls (Table 11) .
The premature diplegic and premature control Rather arbitrary criteria of subfertility were devised, and it was found that there was a significant excess of subfertility amongst the mothers of mature diplegic patients compared to the mothers of normal mature controls and of premature diplegic patients. Other conceptions were more often abnormal in the premature diplegic group than in the mature diplegic group or amongst all live births in the Edinburgh population 1959. There was an excess of complications of pregnancy in the mature diplegic group as compared to the mature control group and a greater excess of abnormalities of labour and delivery in mature diplegic patients compared to mature controls. Premature diplegic and premature control groups showed comparable figures for the prevalence of disorders of pregnancy, but there was a significant excess of disorders of labour and delivery in the diplegic group. There was a marked excess of complications of the neonatal period in the mature diplegic patients compared to mature controls, and this difference was accentuated when there had been previous abnormalities of labour or delivery. A higher proportion of premature diplegic patients had complications in the neonatal period than premature controls, and in both groups the neonatal period was more often abnormal if there had been disorders of labour or delivery. It is suggested that the differences in clinical findings between premature and mature patients recently reported are accompanied by differences in aetiological findings. Whilst perinatal injury may be the aetiological factor of major importance in some patients suffering from diplegia, in others multiple contributory aetiological factors are operating (Freud, 1893 (Freud, , 1897 . They may cause the child to be abnormal before birth and predispose him to injury at the time of birth. Their nature and mode of operation require further study, but they differ in maturely and prematurely born patients.
